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0 WAFER POLISHING DEVICE 

OAbstract: 

50BLEM TO BE SOLVED: To provide a polishing device with an internal 
ar, a sun gear, a lower surface plate and an upper surface plate smoothly 
:ated by using a frictional type of power transmission instead of a gear. 
)LUTION: For a polishing device, an internal gear 30 and an sun gear 40 
3 provided to be engaged with a gear formed on the outer periphery of a 
rrier 65, in which a wafer is stored, so that the carrier 65 can be held 
tween a lower surface plate 20 and an upper surface plate 50. With the 
:ational center C of the internal gear 30, the sun gear 40, a lower surface 
ite 20 and an upper surface plate 50, respective driving motors 21, 31, 
,51 are symmetrically arranged. Driving pulleys 23, 33, 43, 53 fixed to the 
tput shafts of the driving moors 21, 31, 41, 51 are put in frictional 
ntact with the respective power transmission parts 35, 45, 25, 55 of the 
ernal gear 30, the sun gear 40, the lower surface plate 20 and the upper 
rface plate 50 to rotate the internal gear 30, the sum gear 40, the lower 
rface plate 20 and the upper surface plate 50. As heating sources 
eluding the driving motors 21, 31, 41, 51 are symmetrically arranged, the 
ssibility of great local heat enough for thermal deformation is eliminated. 
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AIMS 



aim 1] The internal gear by which the gear which meshes with the gear section formed in the periphery of a earner 
ich holds a wafer was engraved on inner skin, With Sun Geer by whom the gear which meshes with the gear section 
i carrier was engraved on the peripheral face The lower lapping plate which carries a carrier, and the top board which 
ches a carrier between lower lapping plates, The driving pulley which carries out friction contact at the power 
isfer section of an internal gear, Sun Geer, a lower lapping plate, and each top board, Wafer polish equipment with 
ich it has the motor for a drive which attached the driving pulley in the output shaft directly, and symmetry 
angement of each drive motor is carried out about the center of rotation of an internal gear, Sun Geer, a lower lapping 
te, and a top board. 
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TAILED DESCRIPTION 

^tailed Description of the Invention] 
101] 

dustrial Application] This invention relates a silicon wafer, a compound semiconductor wafer, etc. to wrapping or the 

fer polish equipment which carries out polishing. 

>02] 

sscription of the Prior Art] The wafer is processed with the polish equipment which processes wrapping, polishing, 
. into a wafer, making the carrier which held the wafer revolve around the sun and rotate between a lower lapping 
te and a top board. The tooth part was formed in the periphery and the carrier is equipped with two or more work- 
ce injection holes which hold a wafer. A carrier is engaged to Sun Geer and an internal gear, it lays at equal intervals 
•stly on a lower lapping plate, a wafer is inserted in a work-piece injection hole, a top board is dropped, and a wafer is 
iched between lower lapping plates. A top board, a lower lapping plate, Sun Geer, and an internal gear are rotated, 
pectively, supplying an abrasive material from a top board inferior surface of tongue on the occasion of processing, 
lile a wafer revolves around the sun and rotates, polish processing of both sides is carried out. A top board is raised 
er processing termination and a wafer is picked out from the work-piece injection hole of a carrier. 
)03] According to the inclination for the wafer need accompanying the spread of semiconductor devices to grow, the 
ious amelioration to this kind of polish equipment is proposed. For example, in JP,5-212670,A, by raising a top 
ird, after positioning a carrier to a top board, and subsequently positioning a carrier to the body of equipment, exact 
sitioning was enabled and it has proposed automating the wafer after processing. Moreover, in JP,8-229784,A, it has 
>posed rotating the top board and lower lapping plate which stuck abrasive cloth, respectively, pinching between a top 
ird and a lower lapping plate, and making a polish plate revolve around the sun and rotate, where a wafer is held to 
nt flesh-side both sides of a polish plate. 



oblem(s) to be Solved by the Invention] Also in which polish equipment, since a top board, a lower lapping plate, 
n Geer, and an internal gear are rotated independently, respectively, power transfer and a moderation device are 
nplicated. And with conventional polish equipment, since the gearing is used for power transfer and a moderation 
/ice, many components processed with high precision for every rotation element are needed. Consequently, the cost 
the whole equipment becomes high. In these days in the inclination which especially a wafer major-diameter-izes, 
;h part article is also enlarged and the demand about process tolerance becomes remarkably cruel. Moreover, from it 
ing the power transfer which used the gearing, generating of vibration is not avoided but it may have a bad influence 
o to the wafer under processing not to mention aggravation of the work environment by the noise. Then, by changing 
the power transfer method which used the gear, and adopting the method which transmits power to a top board, a 
ver lapping plate, Sun Geer, and an internal gear by frictional force, this invention person did not use an expensive 
ir, but developed the polish equipment with which the facility configuration was simplified, and applied separately, 
the power transfer method using frictional force, the power from a drive motor can be transmitted to a top board, a 
ver lapping plate, Sun Geer, and an internal gear, without needing a reducer. This invention aims at offering the 
lish equipment which makes heat deformation of the equipment resulting from local heating the medial-axis 
nmetry, and is made to rotate phase murder, a top board, a lower lapping plate, Sun Geer, and an internal gear 
toothly and with high precision by improving further the method which transmits power by this frictional force, and 
Tying out symmetry arrangement of two or more drive motors about the center of rotation of a top board, a lower 
>ping plate, Sun Geer, and an internal gear. 

)05] r 

leans for Solving the Problem] The internal gear by which the gear which meshes with the gear section formed in the 



)04] 
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iphery of a carrier which holds a wafei^^rder that the wafer polish equipment J(fes invention might attain the 
pose was engraved on inner skin, With Sun Geer by whom the gear which meshes with the gear section of a carrier 
3 engraved on the peripheral face The lower lapping plate which carries a carrier, and the top board which pinches a 
tier between lower lapping plates, The driving pulley which carries out friction contact at the power transfer section 
in internal gear, Sun Geer, a lower lapping plate, and each top board, It has the motor for a drive which attached the 
zing pulley in the output shaft directly, and is characterized by carrying out symmetry arrangement of each drive 
tor about the center of rotation of an internal gear, Sun Geer, a lower lapping plate, and a top board. 
06] 

nbodiment of the Invention] The polish equipment according to this invention carries the motor 21 for lower lapping 
te 20 drive, the motor 3 1 for internal gear 30 drive, the motor 41 for Sun Geer 40 drive, and the motor 51 for top 
ird 50 drive in the bed 10, as shown in drawing 1 . Driving pulleys 23, 33, 43, and 53 are attached to each output 
ft direct picking at each motors 21, 31, 41, and 51 for a drive. The column 1 1 is set up by the bed 10 and the 
meter of the beam 12 is carried out between the column 1 1 on either side and 1 1 . The rise-and-fall cylinder 13 
pared in the beam 12 is connected with the rise-and-fall disk 14, the top board harness 15 was hung in preparation for 
>wer limit, and the rod 1 6 has fixed to the rise-and-fall disk 14. 

07] The driving pulley 23 is carrying out friction contact at the power transfer section 25 of the lower lapping plate 
eptacle 24. Thereby, the lower lapping plate 20 which is on the lower lapping plate receptacle 24 rotates under the 
ver transmitted through a driving pulley 23 from a motor 21 . The driving pulley 33 is carrying out friction contact at 
power transfer section 35 of an internal gear 30. Thereby, an internal gear 30 rotates under the power transmitted 
Dugh a driving pulley 33 from a motor 3 1 . The driving pulley 43 is carrying out friction contact at Sun Geer f s 40 
ver transfer section 45. Thereby, Sun Geer 40 rotates under the power transmitted through a driving pulley 43 from a 
tor 41 . Opening of the core of a top board 50 is carried out to the circle configuration, and the top board driving shaft 
has faced it the opening from the lower part. The lower limit of the top board driving shaft 54 serves as the power 
isfer section 55, and the driving pulley 53 is carrying out friction contact. A top board 50 rotates under the power 
ismitted through a driving pulley 53 from a motor 51. 

►08] As shown in drawing 2 , two notches 56 and 56 are formed in the upper limit of the top board driving shaft 54 in 
axial symmetry location. The hook 58 supported pivotably by the hook base 57 which has fixed to the notch 56 at 
top board 50 fits in. When hook 58 engages with a notch 56, the top board 50 united with the top board driving shaft 
rotates a top board 50 under the power transmitted through a driving pulley 53 from a motor 51 . The gear section 66 
brmed in the carrier 65 which holds the wafer 60 processed at the periphery. The gear section 66 is engaged to an 
^rnal gear 30 and Sun Geer 40, two or more carriers 65 are mostly laid in a lower lapping plate 20 at equal intervals, 
1 it pinches between top boards 50. When carrying out independent rotation of a lower lapping plate 20, a top board 
an internal gear 30, and Sun Geer 40, respectively, supplying an abrasive material in this condition, many wafers 65 
ground by coincidence. 

>09] Thus, it changes to the conventional gear as a power means of communication from the motors 21, 31, 41, and 
for a drive to the power transfer sections 25, 35, 45, and 55, and frictional force is used. For example, if it explains 
ing the case of the power transfer to a lower lapping plate 20, as shown in drawing 3 , the driving pulley 23 directly 
ted with the motor 21 for a lower lapping plate drive will be forced on the power transfer section 25 of the lower 
ping plate receptacle 24, and the power of a motor 21 will be transmitted to a lower lapping plate 20 by frictional 
ce. It is chosen as a driving pulley 23 and the power transfer section 25 from the material of rubber system 
tallurgy group systems, such as a butadiene with big coefficient of friction, styrene, an isobutylene, a nitril butadiene, 
con, and urethane, in order to make the power transfer by friction smooth. As the A section of drawjngJ3 is expanded 
i it is shown in drawing 4 (a), the peripheral surface of a driving pulley 23 is pressed by the power transfer section 25, 
i the power of a motor 2 1 is transmitted to a lower lapping plate 20 by both friction. 

)10] When transmitting big driving force, as shown in drawin g 4 (b), an unit or two or more V grooves are formed in 
: side face of the power transfer section 25, and the driving pulley 23 with the side-face configuration which fits into 
: V groove is used. Or it engages with the cocked belt (not shown) which fixed to the peripheral surface of the power 
nsfer section 25 the cocked belt 26 made with elastic bodies, such as rubber, by adhesion, a screw stop, etc. as shown 
drawing 4 (c), and was similarly fixed to the drive pulley 23 side, and power transfer is carried out. In this case, a 
ving pulley 23 side can also use a metal gear with low cost in a minor diameter. By the power transfer method which 
id frictional force, in order that a motor 21 may turn a lower lapping plate 20 directly, it is expensive, the reducer 
ich takes a location is omitted, and the design degree of freedom of the circumference of a motor 21 increases. Then, 
: symmetry arrangement of two or more motors 2 1 , 3 1 , 4 1 , and 5 1 can be carried out centering on the center of 
ation C of a lower lapping plate 20, an internal gear 30, Sun Geer 40, and a top board 50. the driving pulleys 23 and 
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currently fixed to the output shaft of e^^motor 21 for a drive as shown in drawj^^ when four motors 21 for a 
ve have been arranged to rotation of a lower lapping plate 20 .. contacts the power transfer section 25 of a lower 
ping plate 20 at equal intervals mostly. 

'11] If a lower lapping plate 20 is rotated in this condition, the power transfer section 25 will generate heat by four in 
itact with a driving pulley 23. Therefore, the temperature up of a lower lapping plate 20 and its circumference is 
ried out to the symmetry around the center of rotation C about the direction of a flat surface. Therefore, when the 
it deformation resulting from a local temperature up becomes axial symmetry, each other is offset, and smooth 
ation of a lower lapping plate 20 continues with high precision. On the other hand, by the conventional power transfer 
thod, since a reducer 21 is used as shown in drawing 6 , constraint is received in arrangement and the number of the 
tor 21 for a drive, and the lower lapping plate 20 is usually rotated by one motor 21 for a drive. Therefore, the part 
ich arranges the motor 21 for a drive and the reducer 22 serves as the source 27 of generation of heat, and a 
ipheral device and a bed 10 are made to generate local heat deformation. If such local heat deformation occurs, it will 
easy to generate rotation Bure in a lower lapping plate 20, and will have a bad influence also on the polish activity of 
/afer 60 as well as vibration and the noise becoming intense. 

U2] Although drawing 3 -6 took and explained rotation of a lower lapping plate 20 to the example, symmetry 
angement of two or more motors 31,41, and 51 for a drive is similarly carried out around the center of rotation C to 
ter internal gears 30, Sun Geer 40, and a top board 50. Thus, since power transfer is carried out by the friction method 
m each motor 21,31,41, and 51 at a lower lapping plate 20, an internal gear 30, Sun Geer 40, and a top board 50, as 
npared with conventional polish equipment, the noise is small, and a facility configuration is also simplified sharply. 
>reover, since symmetry arrangement of two or more motors 21, 31, 41, and 51 for motorised is carried out around 
center of rotation C, generation of heat at the time of rotation of a lower lapping plate 20, an internal gear 30, Sun 
er 40, and a top board 50 also becomes symmetrical with the surroundings of the center of rotation C, and the local 
get which causes heat deformation does not have big temperature distribution. Therefore, rotation Bure leading to the 
se or vibration is prevented, and the wafer 60 currently pinched between the lower lapping plate 20 and the top board 
is ground efficiently. 
)13] 

Tect of the Invention] As explained above, the polish equipment of this invention utilizes that a reducer is omissible, 
en changing to the conventional gear and carrying out power transfer by frictional force, and is carrying out 
nmetry arrangement of two or more motors for a drive around a lower lapping plate, a top board, an internal gear, and 
n Geer at the circumference of the center of rotation. Therefore, while a facility configuration is simplified, it 
x>mes equipment with which the noise resulting from rotation Bure and vibration were controlled. Moreover, the big 
wer needed by two or more cheap motors can be transmitted to a lower lapping plate, a top board, an internal gear, 
i Sun Geer, without needing an expensive large-sized motor. 
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